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Introduction
Most fetuses and babies with an extra sex chromosome are not identified 1 because there are usually no indications for karyotyping. [2] [3] [4] [5] [6] However, a sex chromosome anomaly is sometimes detected prenatally when amniocentesis is performed to exclude Down's syndrome or other serious chromosomal anomalies. Conditions in which there is an extra sex chromosome are fundamentally different from those such as Down's syndrome in which affected individuals have recognisable characteristics that can be explained by laboratory findings. Prenatal detection of sex chromosome anomalies and other karyotypes or genotypes that may have no phenotypic consequences or only mild ones will become more common as testing becomes more widely available. 7 Understanding the difficulties faced by health professionals in disclosing the prenatal diagnosis of a sex chromosome anomaly can highlight some of the problems that may be encountered during the prenatal detection of other atypical laboratory findings in fetuses with phenotypes that are likely to fall within the normal range (table 1) .
We investigated how the prenatal diagnosis of a sex chromosome anomaly is first communicated to parents. We did not test a hypothesis but hoped to generate discussion about this issue. The first communication to parents is important because it may affect how information presented later is interpreted or even whether it is sought. [8] [9] [10] Previous studies have looked at counselling that occurred once clinical geneticists became involved, 11 but as one mother said during counselling after terminating a pregnancy affected by Klinefelter's syndrome: "I didn't really hear anything the geneticist said to me because I had already decided to have a termination."
Participants and methods
The study was done over 19 months (March 1998 to September 1999) in the North and South Thames Health Regions in England with approval from the local ethics committee and the multicentre regional ethics committee. Staff from cytogenetics laboratories in the two health regions notified us by telephone when they detected sex chromosome aneuploidy in an apparently anatomically normal, viable fetus. We telephoned the health professional who had made the initial disclosure of the diagnosis to the parents and conducted a brief, semi-structured telephone interview which was taped.
The interview took place within a few days of the disclosure and included questions about the manner in which the disclosure of the diagnosis had been made, the information that had been given, and the health professional's feelings and knowledge about the condition. If the initial disclosure involved little more than making an appointment for further discussion, we also interviewed the health professional who saw the parents later. The tapes were transcribed and reviewed by two of the authors (LA and SH). A total of 29 interviews about 23 cases were conducted with 16 midwives, 10 obstetricians, 2 genetic counsellors, and 1 general practitioner. The health professionals interviewed came from 14 district general hospitals and 3 fetal medicine units.
Laboratories failed to notify us of a few cases at the time of diagnosis, and these cases were not included in the study. Three doctors declined to participate. Cases in which fetal malformations were identified by ultrasound examination were not included in the study.
At one month after diagnosis and again at six months women and their partners were requested by their obstetric consultant to complete a brief postal questionnaire that asked for information about their general wellbeing, their feelings about the way they had been told of the diagnosis, and the decision that they had subsequently made about the pregnancy. Nine women and seven partners returned the first questionnaire; six of these women and four of their partners returned the second. The small numbers and the low response rate (39% of women returned the first questionnaire and 30% of men) meant that statistical analysis was not appropriate, but the questionnaires provided interesting and revealing comments.
Results
Most of the 23 women in the study were in their 40s, and most had undergone prenatal karyotyping because of their age. Seventeen of the 21 couples whose fetus had an extra sex chromosome decided to continue the pregnancy, but in the two cases in which non-mosaic Turner's syndrome was diagnosed the pregnancy was terminated (table 2) .
Typically, a woman first learnt of the diagnosis when she received a telephone call at home from a midwife whom she had never met or had met only once. The initial conversation was usually less than 15 minutes long. This was followed within a few days by a consultation in person at the hospital, usually with an obstetrician. Nineteen of the 23 women (with or without their partners) saw a genetic specialist before making a decision about whether to continue the pregnancy. At least two thirds of the couples were given written information about the condition before they had any contact with the genetic service.
During the course of our study, one of the cytogenetic laboratories began faxing an information leaflet for patients to the health professional to whom they had reported the results. This allowed health professionals to familiarise themselves with the condition before speaking to parents and to have written information to offer parents. It was a relatively simple, inexpensive way to ensure that those who initially gave the result had access to accurate, up to date information. Health professionals who received this information said that they found it extremely helpful.
One health professional said: "I read the information from the fax which was very helpful, and I based my counselling around the very comprehensive information . . . [I] basically prepared what I was going to say on the back of that."
Another said: "The thing that actually helped me quite a lot was having the sheet from [the cytogenetic lab] which I knew I could then actually give them . . . [It] helped me enormously to feel that whilst I'm sure that there was something I didn't mention, at least there was a basis to then go on and consider the options further."
Our main finding was that there was enormous variation between different health professionals in what they knew, thought, and told parents about specific sex chromosome anomalies. Health professionals from 7 of the 14 district general hospitals said that it was a matter of chance that they had been the one to inform parents of the result.
Klinefelter's syndrome

Health professionals
Compare how these four health professionals told parents about a diagnosis of Klinefelter's syndrome.
One health professional who rated Klinefelter's syndrome as being of the same severity as Down's syndrome said that: "It wasn't Down syndrome but was another chromosome abnormality." When asked by the parents if the baby would be mentally retarded she told them: "It would be a bit, but I couldn't tell you how mentally retarded the child will be." She reported that the father said: "As long as it is a chromosome abnormality, we can now decide whether we want to carry on or not." The health professional who saw them the next day said that he "didn't want to reassure them as from what [he] could gather, they had made up their minds they were going to have a termination." The woman had a termination the next day without having seen a clinical geneticist. A second health professional who had not been told the actual karyotype informed a couple that: "Their result had come back and it was abnormal and they had to go and see [the obstetric consultant] in the morning." According to the health professional, the mother became very tearful and the father became angry and abusive when his demands for more information met with no success. He asked the health professional: "Well what does that mean? Does it mean it's got three heads . . . six legs?" The health professional said: "It was awful . . . I felt quite shaken."
A third health professional who had to call parents to inform them that amniocentesis had identified Klinefelter's syndrome said: "I said, 'The news isn't very good,' and he said, 'I gathered that from the tone of your voice.'" A fourth health professional said: "I'd read up all I could before going in, and I read all the information from the fax [of the information leaflet from the genetic centre], which was very helpful. I based my counselling around the information, on the details they sent me." Parents Some comments made on the questionnaires by parents of boys with Klinefelter's syndrome make disturbing reading.
A father wrote: "The consultant appeared to know little about the condition but seemed to expect us to make a judgment based on the fact that an abnormal result had occurred. I am glad that we insisted on finding out more about the condition before we were willing to make our decision, otherwise we could have decided to terminate through ignorance aloneinstead we now have a lovely son."
A mother wrote: "In retrospect, I feel rather shocked that parents in our situation should have so routinely been offered the option of terminationparticularly without first being offered appropriate counselling . . . [I] felt that research papers we were shown at the hospital were both outdated and one sided."
47XYY
Health professionals
Those health professionals who had disclosed a 47XYY result had more up to date knowledge and all gave similar information to parents.
One reported telling parents: "I don't want you to worry about it, because it's not a major abnormality, but we do need to discuss it further, so can you come in today? . . . It's not something that is particularly likely to cause major abnormalities and there [isn't] any need for major concerns, but there are associations with it in terms of some behavioural disorders which obviously will vary very much with individuals."
Triple X syndrome
Health professionals
Consider the contrast between what these two health professionals said about 47XXX.
One health professional considered 47XXX to be "as devastating as Down syndrome" and said "that there was a possibility of mental retardation, intelligence down, stunted."
Another health professional who considered 47XXX to be a very mild condition told parents that: "She would be a perfectly normal baby and she would go to a school, a normal school, and she would grow up normally and that she had an extra chromosome . . . [I] explained to them that the child would look just like every other child and that she was a normal child and that her intelligence might not be quite as great as you would expect for her parents but that she would still cope in a normal school."
Parents
Compare the comments of these parents of 47XXX girls.
A mother wrote: "The result of the amniocentesis was given over the telephone followed by some outdated information. I felt distraught when I first received the result-however the geneticist assured me that my baby would be perfectly normal, and she is! The initial information intimated that she could be severely retarded. Some people may have terminated at this stage without expert advice. This horrifies me."
A father wrote: "The discussions we had following the amnio result were very helpful in understanding the condition. We have no regrets whatsoever concerning the pregnancy." The mother of the same girl said: "Our daughter is absolutely delightful; words cannot express how much joy she brings me!"
Discussion
It is disturbing to note the haphazard nature of how parents were informed of the diagnosis, what information was given, and what was implied. Some maternity units in the study reported that they had a set protocol for giving results whereas in others the reporting seemed to be done on an ad hoc basis. Many health professionals said that it was a matter of chance that they had been the one to inform parents of the results. What and how parents were told depended to a large extent on where they had their pregnancy care
Suggestions for improving practice
• All units should have a protocol for giving results; it should follow professional guidelines on the screening, diagnosis, and management of fetal abnormalities 18 • Women undergoing prenatal karyotyping should be informed of the existence of sex chromosome anomalies and of other variations from the norm before undergoing tests • Up to date information about the clinical implications of the diagnosis, prepared by clinical geneticists, should be provided by the cytogenetic laboratory that makes the diagnosis along with the results of the test • All staff who are likely to speak to parents about the results of diagnostic tests, including midwives who telephone parents to invite them to meet with a doctor, should be familiar with the diagnosis and read the information provided and who informed them of the results. Although there were some examples of excellent counselling, there were other examples of grossly inadequate or frankly misleading information being given. We can only speculate about how this variation might affect parents as our study was not designed to determine associations between the quality of counselling and the outcome of the pregnancy or subsequent emotional wellbeing of the parents. [12] [13] [14] [15] [16] [17] Some units providing prenatal testing services are not adhering to the published guidelines concerning the provision of information (box). 18 We would like to thank the cytogeneticists from all the laboratories in the North and South Thames Health Regions for notifying us of appropriate cases. We also thank all the doctors, midwives, and counsellors who agreed to be interviewed; the parents who answered our questionnaires; Elizabeth Winchester and Liz Redfern for their assistance; and Christine Garrett and Sue Holder for their helpful comments. We also thank Hazel Showell for transcribing the tapes. This study was conducted as part of the European Union concerted action from Biomed 2 programme.
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Mortality of third generation
Method and results
The longitudinal study by the Office for National Statistics is a record linkage study of a 1% representative sample of the population of England and Wales. The sample was first extracted from the 1971 census and is updated with new births and immigrants. Information from censuses and registrations of vital events is linked to the records of study members. 
